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Cheng et al. [1] have reviewed the English-language literature on immunorestitution (or immune reconstitution) disease (IRD), which describes a total of 107 patients, some of whom were HIVnegative and some HIV-positive. There were 2 reports that described 10 cases of IRD due to atypical mycobacterial infection; all but 1 of these cases were infections with Mycobacterium avium complex. Not included were 10 other reports [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] that described 32 additional cases of mycobacterial IRD, which were due variously to M. avium complex (29 cases), Mycobacterium genavense (1 case), and unknown species (2 cases, for which smear results were positive but culture results were negative).
Cheng et al. [1] state that the diagnosis of IRD is one of exclusion. This is true for patients who are diagnosed with IRD due to an opportunistic infection for which treatment is initiated but whose signs and symptoms subsequently show "paradoxical worsening" at the time of immune reconstitution (e.g., tuberculosis). All 17 reported episodes of HIVrelated IRD due to M. tuberculosis infection were recognized and partially treated prior to the onset of IRD, which underlines that it is important to search carefully for various possible causes for the apparent failure of antituberculous therapy. However, for 32 (84%) of the 38 reported cases of IRD due to infection with M. avium complex, the mycobacterial infection was unrecognized and usually subclinical prior to immune reconstitution. The "unmasking" of subclinical disease is a phenomenon associated with M. avium complex infection, but not with tuberculosis. This may be because M. avium complex infection is associated with a lower pathogenicity and, probably, a longer duration of subclinical disease than is tuberculosis [12] .
In addition, a number of unusual features deserve mention that help distinguish infection with M. avium complex that is associated with IRD from the more usual disseminated disease in HIVinfected patients. These features include the following: disease that is frequently localized to lymph nodes coupled with blood culture results that are negative for mycobacteria; caseous necrosis of involved nodes and the development of draining sinuses (6 [75%] of 8 cases due to M. avium complex in one series [2] ); the absence of wasting in most cases; a temporal association with an excellent virologic and immunologic response to antiretroviral therapy, reflected by a decreasing HIV plasma virus load and, usually, an increasing CD4 count; and much improved, long-term survival [13] .
Given these observations, the recovery of M. avium complex from a lymph node of a patient who is undergoing immune reconstitution and who does not have a recently diagnosed case of mycobacterial disease establishes the diagnosis of IRD. Extensive investigations may not be necessary in this situation, unless prompted by unexplained clinical findings. Although it has been suggested that prophylaxis may prevent IRD, several cases of localized M. avium complex lymphadenitis have been reported in patients who received prophylactic treatment with azithromycin or clarithromycin [2] .
Reports of IRD due to M. tuberculosis among HIV-negative patients were not included in the review of Cheng et al. [1] . They did not mention the condition associated with the largest number of reports of IRD, which is leprosy. Reversal reactions (lepra type I reactions) typically occur in patients with borderline leprosy during the first year that they are receiving antimycobacterial therapy, with or without concomitant immunotherapy [14] . Such reactions may be associated with clinical deterioration, including neuritis, inflammation of preexisting skin lesions, development of new skin lesions, and ulceration. These reactions are due to a significant increase in cell-mediated immunity to M. leprae, and are associated with a shift toward the tuberculoid end of the leprosy spectrum, in which, histologically, the predominant T cell is the CD4 rather than the CD8 lymphocyte. Leprosy reversal reactions have also been reported in HIV-positive patients [15] .
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Similarly, patients with lepromatous leprosy who presented with reversal reactions were not included in our study. Although it has been suggested that M. tuberculosis and M. leprae infections are an immunosuppressive process and that the reversal of the immune system may occur after the mycobacterial load is reduced by antimicrobial therapy, the exact mechanism of immunosuppression has not been well defined [11, 12] . The serial change of absolute lymphocyte counts before and after antituberculosis therapy has never been emphasized. In contrast, HIV is an immunosuppressive agent that progressively destroys CD4 lymphocytes and reduces the CD4 count. Therefore, cases of IRD that were related to HAART were included in our analysis.
IRD is an important entity among clinical infectious diseases because the number of immunosuppressed patients is increasing as aggressive anticancer therapy and organ transplantation are more widely used. Furthermore, as supportive treatment improves, patients who receive antimicrobial therapy, HAART, and/or appropriate use of colony-stimulating growth factors during the intense immunosuppressive phase of treatment are more likely to experience immunorestitution. Therefore, we expect that a greater spectrum of infecting microbes will be recognized in the setting of IRD. The aim of our study was to provide an introduction and stimulate further investigations in this emerging area in order to increase the understanding and improve the management of IRD.
